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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 -2, 6, 1 4 and 1 6 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Stava (US 6,501 ,049) in view of Oku (US 3,376,473) and in further 
view of Shintani et al (US 6,255,618) and Stave (US 5,001,326). 

Stava teaches: 

Regarding Claim 1 : Fig 1 shows a pulse arc welding method with a current peak shown 
in Fig 3 at 124 and a base before time 102. See Column 5, Lines 24-40. 
A short is detected at time 102 between the molten ball and base material. A current 
gradient is applied at time 1 10a in Fig 3. 1 10c shows the current decreasing on 
detecting a neck before short circuit recovery. See Column 5, Lines 24-40. The gradient 
is always controlled based on time since the definition of gradient for current is di/dt. 
Therefore if the time of the short circuit is changed the gradient is changed. The current 
may be controlled. If the current during the short circuit period is increased the gradient 
of the current will also increase since the change in current over the change in time (the 
short circuit period kept the same) will increase the gradient of the current. See Column 
2, Lines 5-45. Furthermore, time during the short circuit period is a variable "t" which is 



Application/Control Number: 10/582,085 Page 3 

Art Unit: 3742 

indicative of an increase or decrease in current based on the desired operating 
parameters. 

Stava fails to teach: 

Regarding Claim 1 : the longer the time elapsed the greater the gradient, storing a 
relationship between a lapse of time from a short circuit of the welding wire and 
the welding base material and a gradient of the welding current, the gradient being 
smaller than a gradient at a pulse rise of a current waveform of the pulse; 

Oku teaches: 

Regarding Claim 1 1 : The gradient of the current is varied. See Column 4, Lines 1 -5. 
Adjusting the output characteristics can easily be obtained by adjusting the circuit 
conditions. Persons having no ordinary skill in the art may easily adjust the welding 
conditions which include current gradient and elapsed time. See Column 4, Lines 1-25. 

In view of the teachings of Oku it would have been obvious to one of ordinary skill in the 
art at the time of the invention to include with the teachings of Stava, increasing the 
gradient of the current since Oku teaches varying the gradient of the current for arc 
stabilization during the short period. 

Shintani discloses regarding claim 1 , the gradient is stored in storage portion 136 at 
different time periods which indicates a lapse in time is also stored since there is a lapse 
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between the time periods. (See Column 13, Line 55-Column 14, Line 12) It would have 
been obvious to adapt Stava as modified by Oku in further view of Shintani to provide 
the gradient and time lapse storing for calculating a filler feed rate according to the gap 
size. 

Stava ('326) discloses regarding claim 1 , the current, as shown in Fig 4, decreasing 
vertically but does not drop below a predetermined limit or below the base current. (See 
Column 9) It would have been obvious to adapt Stave in view of Stava '326 to provide 
the decreasing of the welding current to fall vertically to a first current not smaller than a 
lower limit for transferring the metal to the weld pool. 

Stava also teaches: 

Regarding Claim 2: Fig 3 shows the current increased at 122 after the neck and after 
the current has been decreased at 1 10c. 

Regarding Claim 14: Fig 3 shows the current decreasing at 102 when the short circuit 
begins and the gradient would be smaller than the gradient at the pulse rise See 
Column 5, Lines 30-50 and Column 4, Lines 40-45. 

Regarding Claim 6: Fig 3 shows an output voltage being detected. The gradient 
between 1 10a and 1 10b is capable of being controlled based upon Vout. 
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Regarding Claim 16: The length of time elapsed from the short circuit is easily obtained. 
See Column 4, Lines 50-55. The gradient is controlled based on the time elapsed since 
the gradient will increase more as the elapsed time increases since the current is being 
increased during this time. See Fig 3. The greater the time elapsed the greater the 
gradient since the current is increased more as time progresses. 

3. Claims 7-8, 1 0 and 1 2-1 3 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kawai (JP 01-266966) as cited by applicant. References made to 
machine translation of equivalent document JP 2563465 in view of Shintani et al (US 
6,255,618) and Stave (US 5,001,326). 

Kawai teaches: 

Regarding Claim 7: Drawing 2 shows a pulse arc welding circuit with a switching 
element 17 which controls the current output. A welding current value detector 1 1 for 
control output current. A welding voltage value detector 12 for controlling output voltage. 
A short circuit decision circuit 13 judges if the welding state is in short circuit or arc 
period. Control circuit 14 defines a parameter. Pulse shape circuit 15 controls the pulse 
output. Control circuit 14 also controls the dip pulse of the waveform. See Page 3. 
Switch element 163 decreases and increases the current. See page 7. Driving circuit 
18. The control circuit is capable of producing a welding current having a gradient 
smaller than the gradient at a pulse rise of a current waveform since the structure for 
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changing the current exists in the circuit. The current also falls vertically upon the neck, 
since it drops. 

Kawai fails to disclose regarding claim 7, wherein the setting section stores a 
relationship between a lapse of time from a short circuit of the welding wire and the 
welding base material and a gradient of the welding current. Shintani discloses 
regarding claim 7, the gradient is stored in storage portion 136 at different time periods 
which indicates a lapse in time is also stored since there is a lapse between the time 
periods. (See Column 13, Line 55-Column 14, Line 12) It would have been obvious to 
adapt Stava as modified by Oku in further view of Shintani to provide the gradient and 
time lapse storing for calculating a filler feed rate according to the gap size. 

Stava ('326) discloses regarding claim 7, the current, as shown in Fig 4, decreasing 
vertically but does not drop below a predetermined limit or below the base current. (See 
Column 9) It would have been obvious to adapt Stave in view of Stava '326 to provide 
the decreasing of the welding current to fall vertically to a first current not smaller than a 
lower limit for transferring the metal to the weld pool. 

Regarding Claim 8, The switching element 163 is capable of decreasing the current 
before the recovery from short circuit as shown in Fig 5. See Page 7. 
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Regarding Claim 10: The time is monitored in a section of the circuit by logic elements 
and is capable of controlling the gradient of the current. Fig 5 shows current la having 
an increase over a time period. 

Regarding Claim 12: The output voltage is used for the pulse shape circuit part which 
can control the gradient. See Page 5. 

Regarding Claim 13: Fig 5 shows a lower limit of the welding current. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai as 
modified by Shintani and Stava '326 and in further view of Oku (US 3,376,473). 

Kawai as modified fails to teach: 

Regarding Claim 1 1 : the setting section performs output control so as to increase a 
steepness of the gradient of the current waveform in the short-circuit condition as the 
length of time elapses from the short circuit increase. 

Oku teaches: 

Regarding Claims 5 and 1 1 : The gradient of the current is varied. See Column 4, Lines 
1-5. Adjusting the output characteristics can easily be obtained by adjusting the circuit 
conditions. Persons having no ordinary skill in the art may easily adjust the welding 
conditions which include current gradient and elapsed time. See Column 4, Lines 10-25. 
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In view of the teachings of Oku it would have been obvious to one of ordinary skill in the 
art at the time of the invention to include with the teachings of Kawai as modified, 
increasing the gradient of the current since Oku teaches varying the gradient of the 
current for arc stabilization during the short period. 

Allowable Subject Matter 

4. Claims 3 and 9 objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

5. The following is a statement of reasons for the indication of allowable subject 
matter: None of the prior art of record shows or fairly suggested the claimed invention 
as a whole having the welding current is decreased to a second current not smaller than 
a second predetermined lower limit... the welding current is maintained at the second 
current for a predetermined period by carrying out constant current control. 

Response to Arguments 

6. Applicant's arguments with respect to claims 1 and 7 have been considered but 
are moot in view of the new ground(s) of rejection. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRIAN JENNISON whose telephone number is 
(571)270-5930. The examiner can normally be reached on M-Th 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, TU HOANG can be reached on 571-272-4780. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/BRIAN JENNISON/ 
Examiner, Art Unit 3742 

2/24/201 1 

/Mark H Paschall/ 

Primary Examiner, Art Unit 3742 



